Chaotic transport of electron wave packet in Weyl semimetal slab.
We theoretically study the quantum transport of an electron wave packet on the Fermi arcs and in the bulk of a Weyl semimetal slab. The numerical analysis of the dynamical equations obtained from the Heisenberg equation of motion reveals that the electron motion in the Weyl semimetal exhibits interesting unusual effects. In particular, signatures of chaotic behavior in the transport of the electron wave packet are observed that are diagnosed by the relevant out-of-time-order correlation function and are analyzed using Poincaré maps. We attribute the appearance of such chaotic transport of the electron wave packet to the interplay of Zitterbewegung and cyclotron oscillations in the Weyl semimetal slab. The chaotic nature of the electron transport is exhibited both along the Fermi arcs and in the bulk of the slab, depending strongly upon the spin orientation of the electron. In the presence of a magnetic field, both interband and intraband (cyclotron) frequencies contribute to the resulting oscillation frequency of the electron motion.